1. Introduction Prerequisite for an artificial material to bond to living bone is the formation of a layer of an apatite with similar structure and composition to those of the bone mineral on its surface.1)-3) The present authors early reported that the bonelike apatite layers can be formed on various kinds of materials in vitro by the following so-called biomimetic process.4),5) In this process, a substrate is first set in contact with the particles of CaO-SiO2-based glass in a simulated body fluid (SBF) with ion concentrations nearly equal to those of human plasma so that calcium ions released from the glass particles increases the ionic activity product of apatite in the surrounding SBF and silicate ions released from the glass particles attach to the surface of the substrate to induce the apatite nucleation, then the substrate is soaked in another solution which is supersaturated with respect to the apatite so that the apatite nuclei formed in the first soak ing grow in situ on the substrate by taking the phosphate and calcium ions from the solution. It has been already shown that the bonelike apatite layer can be formed uniformly on any kinds of organic polymers, and that induc tion period for the apatite nucleation on a substrate and ad hesive strength of the apatite layer to the substrate are lar gely varied with the kind of the organic polymers and their surface modifications.6)-8) The thickness of the apatite layer formed on the substrate was found to increase linearly with increasing time of the second treatment and the rate of the increase in the thickness increases with increasing tempera ture and degree of the supersaturation of the solution for the second treatment.9) The composition and structure of the apatite formed by this process are varied with the ion con centrations of the solution for the second treatment.10), 11) In the present study, the biomimetic process described above was applied to various kinds of ceramics and metals with different compositions and shapes including fibers, cloths, beads and mesh. Apatite-nucleating ability was dis cussed in terms of the kind of the substrate. Fig. 2 . TF-XRD patterns of the surfaces of sintered alumina sub strates placed on glass G in SBF for various periods and then soaked for 6d in 1.5SBF. Fig. 3 .
SEM micrographs of the surfaces of sintered alumina substrates placed on glass G in SBF for various periods and then soaked for 6d in 1.5SBF. Figure  7 shows SEM photo graph of the Si-Ti-C-O cloth placed on glass G for 4d in SBF and then soaked in 1.5SBF for 6d. It is seen from Fig.  7 that the uniform apatite layer was formed on the Si-Ti C-O cloth. Figure 8 shows SEM photographs of the porous Ti beads sintered on Ti alloy before and after placed on glass G for 4d in SBF and then soaked in 1.5SBF for 6d. It can be seen from Fig. 8 that the uniform apatite layer was formed along the shape of the Ti beads. Figure 9 shows SEM photograph of the Ti mesh sintered on Ti alloy placed on glass G for 4d in SBF and then soaked in 1.5SBF for 6d . It can be seen from Fig. 9 that the uniform apatite layer was formed along the shape of the Ti mesh. These results indi cate that a uniform apatite layer can be formed on various shapes by the present method. In the present method , the apatite layer is synthesized at normal temperature and at mospheric pressure. This kind of biomimetic process is be lieved to be useful for obtaining the composites having mechanical properties similar to natural bone , and coating f or giving the bioactivity on medical tools and devices im-planted in a body. 
